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(57)Abstract: 

PROBLEM TO BE SOLVED: To separate ash deposited 
on a particulate filter without influencing on the driving 
condition of an engine. 

SOLUTION: This device is individually placed with a 
particulate filter (DPF) 40 on each exhaust branch pipe 
41 which connects an exhaust manifold 31 of a diesel 
engine 1 to an exhaust port of each cylinder, and DPF 
upper steam side part of the exhaust branch pipe of an 
adjacent cylinder is connected each other with a 
communicating path 41 with providing a communication 
valve 43 which can close each communication path. 
When an amount of ash deposited on DPF is increased, 
the communication valve 43 is closed at the end of 
acceleration or the start of deceleration in driving of the 
engine under a specified load condition. A condition 
where pressure is lower in the exhaust port than in the 
exhaust manifold 31 is thereby generated and exhaust 




air flows backward in DPF. The ash deposited on DPF ^?> | p-7-fejLWgi2:/tf. | ^ 
can be easily separated from DPF by the back flow of 
the exhaust air without influencing on a driving condition of the engine. 
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•y iy^mmmimmmMmmz^-x.mmi:MA^i>zmm 
-t^fz^^z. ^critmm'Tt.fz^m^mitk^i.ziMu 

m^mLX\ tfz\m?i-^i:>^XT y':y:i.mmk{'^^:'^ 
[0043] mfj* L^^ i 0 {c. ^raoSnimT^fcMa 

z<7)fzi^^ txsmrb^mkhmzii^M^^im 

w^\,zimf^'7-Tt^)VY\,ziit.tzim^tfziiW3miih 

m(^mm^\^K-^<r>m%immLxy>^^fz>^. m%-!^ 
— Y (ris.-nmmr^-Ti'^ii' x offiT lt d p f 
%<7^m)imii^^\:.hXo^z^£h. z<7^b^i,z±M-nw:/:r> 
\<^-nxb>^mrthb. imM[zxhn<r>mim^^ 
mzztih<r>mmzxhn.(r)E.tim^m^.tfii!iai^hz 

i:tc=5:'?. mE.-t^n.<r>m}mX%'sbX±^<^j:K)r-y 

[0044] vt-h. iim.mT'^mmmi\twm^ 

Mmwi b Uzmmiiiti\iMM\.zW^--rh . Z<r)tz 

\,immmmmzm^^± t h m<r>ir^^nm Lxh^ 
aj*c7)^i6^iEtt. m^<r>mm^M\,z\mbA.izm 
mivrmmmmzitm^^ 
[0045] OT, tmmT'^'ismm^zr y i^^ist 
mmi¥i^i7 0 Mi^m^j:mtmmiz-D\,^xmm't^ , 
( 1 ) mi<^mmm 

^mmmx'ii . d p f 4 0 /^ct) r iyj.i$.WAt>^m:k 
Lfzb # izimcr>mmconm^x'm^c/)tammT. 

tt^am^^^mi^^tLfzb ^IZD P F4 0_h«Sffl!l<O#m 

^?:m<r>mmmbmM-r^mmif-4 3 jrK^-f-sc: 

bl,zX^T-y i^^Wmm^i'fr o . 

[0 04 6] mait/^rJ: die. mm^AsmmzxtL 
li. ^■^mmmizii\> ^x i>im<7>mmiz^i:^i s 

Zb^<DPF4 0i,zM.(r)S.:hm^±t^'±hZbfpX' 
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^imizmM^AStrm^-th^tLzXK) , DPF4 0 

zii^j:<T'yi^^mmm^i^iz\^±^-tx\.^&. m 

[0047] 2W*m±. E C U 3 0 (3 J: 0-^B$|g=fetC 

m:^^tL^j\^i-yi,z^y)mm^ti^. m2izii\,-^x. 
mm^^i^-h-t tb XT -/y 2 oiTii.^ smEcv 

3 0 izx *)ntii^ixtmmmmmsts.ci i n j , mmm 

(^NE. ZH>'T:7-b;l^JSACCP&t^WllITv>'i 

tih, ^^msmmxii. ecu s om^m-ti>f\^ 

[0 0 48] iX^^X^r- -yy 2 OSX'ii^ 3^^EDPF4 

0 fior <y :i.fmmm^'£mi)'-^i3^*^'^\^^ix^ , d p 

F 4 0 ±WT -x >- iiSaSfi^raiOjgK^S ( *MC0^ 
St*%r^ffl (^Rtf 1 0 0 0km) a±{,Z^j:'yf^t ^iZ 

D p F 4 o±<^r -y i^^imM-imm^mmtx-mizL 

[ 0 0 4 9 ] /r 2 0 3 xmp6ET-y i^a-mmm^ 
'jii^tmm^tifz^izii. mzxT'yy2 o 5xm& 
mmij^T -y i-:^mmmi^imn-r^tf n^m-mm^ 
tix^^i> a* . r -y i^^mmmi d p 

F 4 0 iz^ji^i>zizt^j:n<^zijm.ti^^-rt^f¥TxrT 

< ^f^m^ifi^^izm < =5r-5 r V ^S:K«t-|ll5fe-r S i i: 

i3mtL\>\ ^zx\ ^m&mmxiii}ummcr)mmi^ 

4 3gB#icj: <o^^^zm\'^ncr)S:hmti^^t&mmnn 

#4 3 J: S r -y j.Sil!|t»f^Srllfi=-^i. J: d C L 
[0050] H3{4. 2|s:SIM?gJB-Cr •/ 5^alBifilfllf^^ 

<.±im\ii:hV)V9 (•r^t)^>m^Rttt«Qi NJ) , fit 

ISWPmE;^*^5E:M-tc±#-r-2.«i^ ( II 3 . I) tlfc 
<,^T«o;?<.aa#4 3«#tlJ:4r-y>'jLK8^f^S:^ 

[0051] X-f-/r2 0 5-C. «SBI*>*ia3<JD«l^ I -c 

^^ixX\.^fzi^-^i,z\,i^ mzXT'yy°2 0 TT-^ffiAi 



mmitb<r)pm^'nd . tam^Tm. m&mim^z^i\,^ 

^Accp\mdi''-^h. ^:ix\ XT"/y207xiim 
^ioT^'-ir/u^jSAc c ptmm:!mi^mfmizm^jh 

^-^^zmmmtimTttziimsLimtth^tit^itz^x 

[ 0 0 5 2 ] ^jo, iaimT^Rv:miMmikmizii\,^r 
tii>mm^<^)iimmat&Q i n j{iB?iii*-c<offltc«^ 

^m^itiWr^izimmTttziimmm^nibtifz t 

m^-ti> i d LT t ^V^. X-r -y r 2 0 7 •C-m^m?fff 

J^-&fc{±. Xx-yr2 0 9t:'jia#4 3cOH#*^=ifiDil 
utilziK). MvmT. m3mm<r>B:fjmizMx. 

xmM^4 3cr,mmzj:^n.cr>&:nmimBh:^ti>^D p 
F 4 0 izi±±^ ^j:ncr>i±:nm^{^mL. m%<rmmzx 

0DPF4O±tCit«L«:T'yi^a.S*iIii«, mtt 

^rfc. ;^X'y7'2 0 9T3ia#4 3K#i:ti,H:. 

[00 5 3] X7^/r2 0 3*^<i2 0 7cOV>-rirA^T-S 
SWS$a7t:%^tC{4, X-f >yr2 1 3T-'iijl#4 3{i 

liWsmi^mzmmii^Asmm^rhtiTy i^^c^ms. 
i3^%T hftmimm^ 4 3 § § . c: 

J: 0 . r «y i^ilKSf »mc J: O D P F 4 0 *»^>JDiSt 

tT^^8!f-?«i:=^oTV^?^cr -y i^o-tiD P F 4 0 5r 
mtm}j^<r>m%m.^z J: •? D P F 4 O CDSHfLSriiiS LT 

D p F 4 0 Tmmf>zm^^ixh , 

[00 54] ( 2) m2<0|gSfiJ^® 

izixx.xmm^-r . msm^\>zi^cD-u<^%^^w 
it^-^hub fci 0 D p F 4 0 \,z±\:.h%<omi^im 

mAm^h(rmmvm^±i>zx o^tv\ i sior -y 

mmmxii i m<r>r -y ^^^sigiiif^-rii i -^<?)^m<^D 

PFo;^(Or-yxiffiili*>'ff*JiX. 4lsiOT-yxj.ffiiSI 

[0055] m4ii:^mmmmcoT-yi^^mmmm 
m-thya-i-^-hxh^. *^-f^{±Ecu3 0icJ: 
^-^J^m^zmn^ix^f\^-f■y^zJ:'ont>i^^. m 

4cor?n— f-^— ^^::t5^,^r, :^-r •y7*4 0 1 A^^>:^■f- 
•yr4 0 7(i02Xx>yT2 0 1 ^^^iXx •/r2 0 7 i: 
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[0056] -r^t>-*5. Xy-^y-TA 0 9TiimiS#^5: 

7 io^frfits:Wftc7>'»-^' i ffimma^mmiz i -ro 
mm^wt^nhix^iidiz^xh, tti, i<7)m*^4ULt 

iz^r>tzm^ (Xr'yr4 1 1 ) (i, ^^1gi«or •/ i^j. 

izmt^^ti^. 

[0 0 5 7] XT-yTAl IV i ^AX'h-otz^iZ 
{±, Xy- yy-4 1 3fc:jlt;?^«58i035i#^M'^«0<J:lHlO 

0 . m i #Mi^c7) D p F ic{4:^^ ^n<r>&timmm 
DPFiztmLtiT-yiy^a^mm. mtr^, ^ 

D P F 6Qm«0jEE^jlfeJ±ffiJ!^T::^t' V -^titti . :¥^^mX' 
li.fm<7m]kMSii 1 If-f ^'/UO^^ifc L-CV>^ , D P F 

ztizi^), -m^^izTvi-^^mm-r^jio^z-r^ 

[ 0 0 5 8 ] •/r4 1 5 XU, Xr- yT A 13 X'W 
jhL/iMfSjco## i ipAti^1)>i3m^^1xh, Xr-^/T 

4 1 3'C^Amu<^mm±^ixxy>-^ti ( i =4 ) « 

mi*>^ll4#i?5:^TiO^MiiOr y£^A!5JM^ 
f^!&»'^TL-CV^S;ti6. ;^-r-/7°4 1 7X'\i. T-ylya, 

9')T^h.. Wz\.z^¥i<mM.im%k^fih. XT-«yr 
4 1 3Ti =it4TJ>o7t:^t=<±, ifi^1ti<?5T-yi' 

l\ ^(^tlib. i«7)J^lC{4Xx-/r4 0 3*»4>4 0 7 

Mfi^f^Ttp'llff S ill. J; d . 

[0059] ^rfc. mieomtmmkm2<^tmmx' 

{±. 5ia#4 3H#«f^^fv:{4-gI5^jij(*ihSf^t 
mX-mn-Th Ztlzi:>OT'y V^S 
*>\ ail#4 3CT#t-gi5^®<*jLhSf^tSr[BIB#tc^Ti. 
tf, MCCDPF4 oeoft<?)iI:»3ll5-ti:^$-e^,li;*^-C' 
^hfzi^. X'0^^<>ZT-y>'^i:im^-ti>Zti)^m 

[0 0 601 {3)f^3<r>mmm. 
^mx'f.i. r-yi^:^m^^i'<To^%nmmi. 



fti^J^ I \m3<7)%.^m I P«tc«M#^^:^jA< 

^■^\,z-m<^j:h%^mx'h^. tfc. men^mi 
1 1±, n^mmiizn^xmm&:h(ii&T-i-&i}K 

•t^Xo lzmm£:h±^,i¥^'^7tl£T -yi^^c^mMlz 

^■9f^j:n(ns.f]m^ D p F i,z^^-^m^j:n-mw^x'h 
h,%MmMi. ii\imm.<r>wmbDPFt^m^^x 

[006 1 ] ^tmmx'it. m 1 (ommmmt mm 
msmmx'iiwmti^n.mmm i jai-htfoffij^x-siesixT 

•5. tfz, icOJl^tC(4aa#4 3^#cO;^-C{±DPF 

■&7ti6. jia#4 3(5offl#i: 1 1 ti?3*<7) ( c ) x-mm 

Lt::mcr)^^i^t^ ( ( a ) *-i^> ( c ) ) i:m^^xm% 

mM^tixi^?>t:i^m^iii:fj(om}'^'^^^. mumat 
izx^ism^c^mmnnm^zA^^KKi:^. znizx 
0 , ^ms&imx'iim i <omm&mizm'^x r -y 

¥im^j:mizmmi^ii^m^^ix?>vmi)im:^^xd 

[ 0 0 6 2 ] ^tj, ^mmmx'i±m^i)^nmmm 1 1 

i:no bimtiiJJt&T<DtiibK:im<DSm^tif:kmzm 

^t-ri>-sim^i}^h^fz^x'h^. msn. ^msmmco 

T-y>-jL^tmi¥imm-ti>y\=i~^-r~hX'h^, * 

mmiE c u 3 0 J: ^-^j^mzmfT^ixt^u-i- 

yt Lxmm^ixi. 

[0 06 3] 05(c;t5l->T, XT-y7"50 1. 5 0 3^' 

r-yi'j.J8iSffllf^3&^^e:^5*^*-0*'M*<tfi5flS. X^ 
>y7"50 1 t 5 0 3{±-^ix-filia2XT- yr2 0 1 , 2 
0 3 i: m—<7)Mi^T$> Xy- yTSOl Tm&T -y 

^xmrnm^'^^i^-^ii. mzxy''yy5 0 sx-m^ 
wmf}mec7)nmmi& i x-mm^tix^.^^ii^'^t^ifm^ 
^tih. mtEMnmmiX'wmti^sm^tix\^i>^iz 
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t^^m-^iziiX -f >y r 5 0 9 T-jtil* 4 3 $rW# tT 
T-/>'^m^i¥i:mf-rh. Xf-yT5 07t5 09 
tiim2X^-yy-207 . 2 0 9fc-?-iX-FfL|31— £7)Sf^ 

[0 0 64] xx/r5 0 5-c«gg*«S6*it® 

10 0 6 5] X-f -y r 5 1 3 . 51 5TmP(±M.^W& I 
y'5i 7T*#f^v-rf^;i^HcojES)±#»f^*^'^f*5ix&. 

<7>mi-<,zxi>mfmo. (b) ^'-^K^-^—y-vs 5«o 

B]^yX7U3 6c7)^JS{SS. (c)EGR#230H# 
J; ^Sgi[p»;5'xfioffi«<50i, ^-^^^ 1 oil Jt(± 2 o 
i':Lh<0:frftti j: 0 F 3 1 eo&:fj±m3km< 

nhtl?>. -eUT, X-r>yr 5 1 9T(igmv::i*;l'F 
E^I±#«f^fc|nimciiM#4 3«-'Pg#$iX^. ZtliZ 
<fc 0 . Jt«£W#m£Ec7)iSv^ft?tMl^ I I tfct^T t D P 
F 4 0 (,z^-^l,ziz^^n(r)SfS^{:^ 1 3^1*:* i i: *<-C 

DPF4oici6at/cr-/>'^*^ag®, laisrr^, 

[0 0 6 6] X7' yr5 2 l*><b5 2 3Ji;X-r /r5 1 
^'^fSfUm^tlh. -r^h-h. Xx yr5 2 1T{i 

'yyiSft</)m^^>^&i^tcmta izmm-thtx'x^-y 

rs 1 7i:5 1 9ttCj:ST>ye^iliii«^f^3&^^$ix 

^« ±a!L^cJ: a tc, 2ts:»5g?g^-t1±Sf^X'9#3 7 , 
:J'-*'^^-i'>°I^yX;P3 6, EGR#2 3cO#g 

T\ ^mmBmx'ii. mfmo^37. ^-^c^^-i^- 

^r^yX;1^3 6 . EGR#2 3^f^«»^i&*»'?.ftS 

) ti^^Lfzt^ t;D P F 4 0 l,zyt'}i-i,z:k^ ^ft 



LX\'^^<r)X-$>^. 

[0067] XT-yr523-ctsto t^o/rris^tc 
tiT yz^j2.mmi^¥^TLtzt:if>. Xt^vTS 1 He 

0 3T'T'y j^AjBeii^f^*^'i^:>S^V^*^ (fiajiJfK 

1 3T-3ai£jlPll3{i«m??«l^ I I I -C'^l£$fl-Ct^ 

X7^-yr 5 0 7TlIPjI*^TiJt{iM^^ti^ 

t'^v^*!^, ayxf--yr5 1 5-c«irai6B#t:-^i,%:^ 

^ttiV^-rtlt>Xx>y7-5 2 5*>'c.Xx yr 5 2 9£7)Si 

tkiyiz. ail#4 3 JigB#*t®tc«J*$ix. m^-?- 

[ 0 0 6 8 ] ^*3. :^Mnmmx'i,i^^4 S Sr^V^-C 
r-y i^iJBiStiif^5r^ToTV^^*»\ |?2<7)||Sfe?gffi (E 
4 ) TlKHfl L/C J: 0 izmm^A 3 tcS!i.-C-gK5\M«cjt 
C i 0 1 SiM-Tor >y j^ilMHSIf^SrfTO i i: LsimX' 

tfc. n^mmi iiztuf^mmithmiz. m% 
■?-^^)u\<mij±^mmz^z.xiR?^^i^'j^2 7 

izl: smigFiSA^§l*iK^f^ i: ail#4 3 H^SfPi: 

[0069] stc, 1 1 tcfcft^M^mt 

{±0iJx{±'gf^XO#3 7^/c{±©A^^0#2 3^ 

(o^ 0 ^its$W/j^$ < ( m&^im^±^ <) -ri. J: a 

(4) 

<>:t3*^Bj<oiS4 (Dmimmtz'y\,^xmmi'& . 

[0070] la^iO^IISSJB^T'ti. r -y 

m>tifzb^(rz<^^mn^tih. z<^m^. 
<r)n.^mMm\-x'W^mzm$K «^ , n^ertn 

<mmX'mm:^itX\^XhMmtt:t,imMA^ffh1x^j:^^ 

m-^iznT -y i^j.immti^m±Lx hr-yi^ s^mmip 

i±mf^ti^j:\'^Ztiz:^j:*) . <Sig*iDPF4 0<^ffSo 

[007 1 ] ^mtrnma. ztiim±-ttfci^T"/i^ 

fif^M^^tzsimmimnmmmzr -y '^^mmi^ti^m 
fisti^v^j^tcji, ±iir-yi^cLmMmi^m7cr>fzify 

^i,xr>izvx\^^. ^<o%^. mmmm^izx-ox 

l,ZDPFI,z±^KcM<r>^iJ^ifi^ti,J:ol,zLX^^h. 
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[ 0 0 7 2 ] 07(5, 2fs:|ISfc?g®«T-y i^zLmmi^t: 

J: o-^^mi>z^^ti?>ju~^y\,zx omm^ti 

S. 07, Xy^'/Tl 0 lli^y^^Jt-^fff^n^jk;^^ 

{^2: . V T 7 0 3 {iT -y ^mfimim^i^m^ 

f'^Sr^LTV^^, X7"-yr70 1. 7 0 SJi-eii-fiiEl 
2 X-r -y r 2 0 1 , 2 0 3^ m-ff^mi'^X'hi', 
[ 0 0 7 3 ] y r 7 0 3 -CBSftT y i^ilMJi*«f^3&< 

Xy- yyi 0 3Tr >y i^affii{SSf^c?>^'S*<55:V>fcfiJ^ 

fcf J^$ftj^cJ^-&ic{i^tcx7^ yr 7 2 7 •c;7 y r ? 

ilTV^^/:;a6. X-f>yr7 0 7Tj:ai§ix^v;;i?'>>'^c 
[0 0 74] iiCV-'fs X-f>yr7 0 7-C(i;^^y:5'c t 

«oii3&ims«c to i.zmmLfzt^-h^ifim^'^fih, c 

mf^tLXm^^tlh, Xx>yr7G7T'c t<c 
to , -r^rt)*>IBiI««f^»T«aS*^"igjit-Cv^^rV^J^ 
Wi, ;^7' yr7 0 9T'ff^:<?'^>-^tiOtt?r:7UrL 
Jtf*-:?.T-yr7 1 lipiol 1 7*>II^TSi^S. ^x>yr 
7 1 l*»ic>7 17tS02XT->y7'2O5*>^>2Ol tR 

{±ji31#4 3OW#^0;^^^^J:^T•/i^^MSiS^'^*^^Ti> 

•y i^ijDisisf^*>'fi^fc^i.i. t , fmmi^m7m^<^m^ 

c ttfOil*^^iJT$ii&i:i:t(C, ;^T--yr7 2 9Tii 

mm^A sa^m^^izmn^ti. xy- -yTi si x-a 
[ 0 0 7 5 ] -:tr. T -y Affiiiltt«f^j&J«e;«5-c*)S t:: i 

*-3&»*)/J>rXx-yr7 11,71 3cOT-yi^A^fil*lf^ 

*tT^f^*5fi^L=5:v^*^t::{i, Sf^llff«(:^x>yr 
7 0 5-e;&'>y^'c tOfi*-'li::*:-r-l.. -f-LT, Tvi^ 

Wr^tX7-yy707X'lict^cto t^o, ;^-7^ 
•/r7 1 9*^*^7 2 5*<llfi=:&ix&J:o t^rS. Xy- y 
y'7 1 9*»^>7 2 l<±E|5:^-r-y7°5 1 7*»A,5 2 3i: 
H-tfOfilf^Sr^-r. •f'Sf*)^, ;<.x-y7-7 1 9X'imfS. 
■7:i*;;^^'flE^)±#«fP*^^=ffci^■l.fci: tic:, Xx>yr 
7 2 1 •t-(±ii3i#4 3*iW#$ii&. ClixfcJ: 0 , 



>yr 7 1 1 1 7 1 3ff)mmiimwkf¥i3^^L^^^m 

■^izi,T-y i^jummmmmmzm^tit x o 

o*>^to izmizthtX'ff)^^) ^^ix. (XT'-yy 

7 2 3, 725), ±mf^^^-f}^m&-th tX'r-yy 
7 1 7A«|gtT$ilTKMiOfi*^'i7 VT^iXi>. -t^Th 
^, r>yi^A<^^$lMi9*m±^*&^^B#|g (to ) 

lZliX'r-yy7 0 3(r><XI,ZXr'-yy7 27i)^{^7 3 lt< 

[00761 ^r*j, ^mmmi>zii\,-\xiyMm'?-7t-^)i' 

vm:f}±^mi¥<Oit 0 izf&mt •) # 2 7 {c J: S^fiitgA 

-«P«lg!ttf±Sf^$-ff 3 CI J: "5 T «y i^^BiSiSr^t 3 
Xoi,zi-hZth-sjmX'h^Zbiimo^T%>^\>-^. 

[0077] 

h 7 t=ita L/C T -y A?:5ill(cflK^§-1i:l> ; i: 

mzxtLii. ±M^m<mmzmtxmz. mstm^. 

'^(r>mmBm(r)wmm&?:^-tmx'$>^. 

[021 :*:5%B«l; i i. T <y ^KSIt*f^com 1 (OMm^ 

[03 1 m2c^Tyi^j^mj^^i:mf-t?>imn.^ 
i^i^-tmx'h^, 

[041 *ifeB^t; J: s r -y i^jLWimmiom 2 <r>mm 

[051 ^^HJtCk I. T -y i^ijMStfif^iO» 3 c^HStJg 

m^mm-^ y r^-^^-vx-h h . 
[06 1 m5cr>T'yi^^mm^^mr-ri>mmM^ 

m^-tmx'hh. 

m7\:^%mzi.hT-yi^^umkVf<7)W.A<r>mm^ 
m^wmt^y^-i-^-vx:hh, 

l-x-f— tvu^ 
2 3 - EGR# 

2 7-©M^3'5# 

3 0 -nrf-Un:^—^yV (ECU) 
3 l -#P^-7r.>is;UK 

3 5-^'-+rf-r->'> 
3 6 - -"5r^VX;P 

3 7-Sf^^0# 

4 O -y'tf ^ ^ aU— h 7 -f /l'^' 

4 i-aaK 
4 3-aa# 
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